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Formally related metrics

Randall-Sundrum model

ds’ = _2k|y|n dx"dx" — dy’

R-S alternate form

_ Az 1
ds* = ¢ nAdeAdx , et = =2k Bulk//— 1
Warped extra dimension )/
r_metrlc Planck-Brane |

ds’ =" (1, dX"dX" — dr’)
A(r)=klr



Coordinate transformations

ds* = e |77de’”‘dxv —dy’
ds* = e (n,,dX"dX" —dr’)

—kly]

dX" = A(x“,y)dx“ + B(x“,y)dy
d,A#0

y—r exactiff y=constant

Foliations



Einstein equations

Randall-Sundrum fine tuned
cosmological constant 7..=0

nuve_my' (6k2 + A, ) — 6k77#v5(y) =x°T

uv

—(6k2 +zm)= KT,
r-metric and A=0

N (367 + €712, ) - 6k, 8(r) =T,
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Bulk energy-momentum source

oL,

Energy-momentum 7, = W,D% — 8asLsp
k2
bulk__
7= T Y 35’
Bulk : Yo Th'="—diag[1,~1,~1,~1,-2]
T bulk —6k— K
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Scalar field lagrangian £, =%(aA¢)(aA¢)—V(¢>

This i1s not possible!



Bulk source ghost scalar field

Ghost field
Ly ==5@,000'9)-V(©)

. k
Source scalar field ¢= ﬁ;r

9k2 ﬁ’“f’

Self-interaction V(¢)—2 2

3k*
Energy-momentum 7%= —-diagll,~1,-1,-1,-2]



Localization of particles

Wick rotated propagator

J Dxe™> — S = finite

Spin dependent confinement

Spin  "RS model" r — metric
0 oy 2k —2m <5k
+2k — 2m < 3k
none —2k

+2k none

N = =
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Spinor field and r-metric

Action S, = JdSXJE‘?iFMDM‘P

Separated 5D spinor
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Action for spinor field

Two kinetic terms
czjdre_zmrjd4x1/7Riy“8#WR — finite
0
d*[dre™™ [d*xp,iy*d,y, — oo
0
Gamma five terms
cdjdrj.d“x(l//zt//,? + l//;,l//L)% =
0

Other mechanisms for localization?



Vector fields and r-metric

Action
1

S, =——[d’xfgg" ¢" (3, Ay =y Ay ) (DA — A, )

4
A = constant

A, () =a,(+)e(r)

Stationary solutions
K|r

Ansatz

c(r)=c,, c(r)=ce

Localized
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Scalar field and r-metric

Action S, = J-dSX\/ggMNaM(D*aN(D/
Y

Separation ®=¢(x*)x(r)

Stationary solution
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Mass dependent localization

S, = N(g“v)Jd4x8H¢8v¢+M2J-d4xg02
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Bulk mass

M (m,k) if N5 |k|>2m
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Nambu Jona-Lasinio mass

On the brane
00,0 =—m’¢ M ERIE

Brane and bulk equal

Mz(m,k):m2 kﬁ
2
NJL type mass (-2k) L
8
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Questions?

w,.,Lmkuﬁ.ﬂehm."quﬂ_umﬁn
they try to comprehend quantum mechanics.”
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